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©  A  dental  syringe. 

A  compact  anesthetic  syringe  is  disclosed  for injecting  a 
medication  under  high  pressure  into  a  confined  space 
comprising  a  lower  cylinder  (15)  to  receive  a  carpule  (35) 
containing  a  medication  and  having  a  cannula  assembly  (27) 
at  one  end  which  penetrates  the  carpule.  An  upper  cylinder 
(17)  contains  a  piston  rod  (69)  having  a  piston  (43)  which 
engages  in  the  carpule.  The  piston  rod  has  ratchet  teeth  (61) 
and  a  lever  (11)  pivotally  mounted  on  the  upper  cylinder  and 
a  spring  biased  away  from  the  cylinder  has  a  ratchet  (57) 
engaging  the  teeth.  Depressing  the  lever  (11)  towards  the 
cylinder  causes  the  piston  rod  to  force  the  piston  into  the 
carpule  to  eject  the  medication  from  the  cannula.  The 
arrangement  provides  a  compact  device  which  is  simple  to 
hold  and  operate  in  one  hand  and  a  stroke  of  the  lever 
discharges  a  known  amount  of  liquid. 



I t   is   f r e q u e n t l y   n e c e s s a r y   to  i n j e c t   a  m e d i c a t i o n   at   a  

r e l a t i v e l y   high  p r e s s u r e   in to   the  human  body  and  p a r t i c u l a r l y   i n to   t h e  

d e n t a l   p e r i o d o n t a l   l igament .   A  very  f ine   needle   must  be  used  and  t h a t  

high  p r e s s u r e   is  r e q u i r e d   to  fo rce   the  med ica t i on   in to   the  t i s s u e s .  

In  the  pas t   r a t h e r   cumbersome  dev ices   have  been  employed  

which  were  awkward  for  the  d e n t i s t   to  use  which  r e q u i r e d   a  g r e a t  

deal   of  m a n u a l . d e x t e r i t y   and,  because   of  the  r a t h e r   l a rge   s ize   a n d  

fo rmidab le   appearance   of  the  i n s t r u m e n t s ,   had  a  tendency  to  s c a r e  
the  p a t i e n t s .  

The  i n v e n t i o n   p rov ides   a  den t a l   sy r inge   compr i s ing   i n  

c o m b i n a t i o n :  

a.  a  c y l i n d r i c a l   chamber  for  c o n t a i n i n g   a  m e d i c a t i o n ,  

b.  An  a c t u a t i n g   l eve r   ly ing   a d j a c e n t   to  said  c y l i n d e r  

near   the  proximal   end  t h e r e o f   and  being  p i v o t e d   t h e r e t o ,  

said  l ever   being  b i a sed   outwardly   to  a  f i r s t   p o s i t i o n  

at  an  acute   angle  to  sa id   chamber  and  being  m o v a b l e  

to  a  second  p o s i t i o n   p a r a l l e l   to  sa id   c h a m b e r ,  

c.  a  p i s t o n   rod  movable  w i t h i n   said  chamber,  sa id   r o d  

having  a  p l u r a l i t y   of  r a t c h e t   t e e t h   t h e r e o n ,  

d.  a  r a t c h e t   p ivo t ed   to  sa id   o p e r a t i n g   handle  and  e x t e n d i n g  

in to   said  chamber  in  o p e r a t i v e   r e l a t i o n s h i p   wi th   s a i d  

r a t c h e t   t e e t h ,  

e.  a  d e t e n t   b iased   i n to   said  r a t c h e t   t e e t h   to  p e r m i t  

sa id   p i s t o n   rod  to  move  in to   sa id   c y l i n d e r   and  t o .  

p reven t   r e v e r s e   m o t i o n ,  

f.  a  cannula   ex t end ing   from  the  oppos i t e   end  of  s a i d  

c y l i n d r i c a l   chamber  whereby:  

g.  movement  of  sa id   o p e r a t i n g   arm  wi l l   cause  said  p i s t o n  

rod  to  move  into  sa id   chamber  and  to  d i s c h a r g e   l i q u i d  

from  sa id   chamber  out  through  said  c a n n u l a .  

The  sy r inge   can  be  c o n s t r u c t e d   so  t ha t   only  a  r e l a t i v e l y  

s l i g h t   movement  is  neces sa ry   to  a c t u a t e   the  syr inge   so  t h a t   t h e  

device   is  capable   of  e x e r t i n g   a  high  p r e s s u r e   with  l i t t l e   movement  by  



the  o p e r a t o r   so  t h a t   the  o p e r a t o r   can  c o n c e n t r a t e   on  g e t t i n g   t h e  

m e d i c a t i o n   i n t o   the  proper   p lace   r a t h e r   than  the  o p e r a t i o n   of  t h e  

s y r i n g e ,   F u r t h e r ,   the  sy r inge   may  be  c a l i b r a t e d ,   so  t h a t   e a c h  

movement  of  the  i n j e c t i o n   l eve r   w i l l   d i s c h a r g e   a  known  amount  of  l i q u i d .  
The  s y r i n g e   can  a l so   be  c o n s t r u c t e d   to  f i t   w i t h i n   the  h a n d  

of  the  d e n t i s t   so  t h a t   i t   is  c o m f o r t a b l e   and  n a t u r a l   to  "aim"  t h e  

dev ice   at  a  p r e c i s e   l o c a t i o n .   One  may  hold  the  device  as  one  h o l d s  

a  p e n c i l   or  i t   may  be  held  between  the  thumb  and  palm,  both  of  w h i c h  

are  c o m f o r t a b l e   o p e r a t i n g   p o s i t i o n s .  

Other   f e a t u r e s   and  advan tages   of  the  i n v e n t i o n   w i l l   b e  

b rough t   out  in  the  ba lance   of  the  s p e c i f i c a t i o n .  

In  o rder   tha t   the  p r e s e n t   i n v e n t i o n   may  more  r e a d i l y   b e  

u n d e r s t o o d   the  f o l l o w i n g   d e s c r i p t i o n   is   g iven ,   merely  by  way  o f  

example,   with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  w h i c h :  

F igure   1  is  a  p e r s p e c t i v e   view  showing  an  i n s t r u m e n t  

embodying  the  p r e s e n t   i n v e n t i o n   in  u s e .  

F igure   2  is  an  e n l a r g e d   view  of  the  i n s t r u m e n t ,   p a r t l y  
in  s e c t i o n ,   showing  i t   in  u s e .  

F igure   2A  shows  how  the  dev ice   can  be  used  with  a  
bulk  m e d i c a t i o n .  

F igure   3  is  a  s e c t i o n   on  the  l i ne   3-3  showing  t h e  

d i f f e r e n t   p a r t s   of  the  i n s t r u m e n t :  

F i g u r e   4  is  an  exploded  view  of  the  i n s t r u m e n t .  

F igu re   5  shows  how  the  dev ice   may  be  used  with  a n  

angle   d i s c h a r g e   d e v i c e .  

F igure   6  is  a  p e r s p e c t i v e   view  of  a  p r i o r   a r t   d e v i c e .  

R e f e r r i n g   now  to  the  drawings  by  r e f e r e n c e  

c h a r a c t e r s ,   the  dev ice   of  the  p r e s e n t   i n v e n t i o n   is  g e n e r a l l y  

d e s i g n a t e d   7  and,  as  can  be  seen  be s t   in  Figs.   1  and  2 



c o n s i s t s   of   a  c e n t r a l   t u b u l a r   p o r t i o n   9  and  an  o p e r a t i n g  

h a n d l e   11.  In  F i g .   1  t h e   d e v i c e   i s   shown  b e i n g   h e l d   i n  

t h e   pa lm  of   a  h a n d   13  w i t h   t h e   o p e r a t i n g   l e v e r   11  b e i n g  

o p e r a t e d   by  t h e   t h u m b .  

The  t u b u l a r   p o r t i o n   9  c o n s i s t s   of   a  l o w e r   c y l i n d e r  

15  and  an  u p p e r   c y l i n d e r   17  c o n n e c t e d   t o g e t h e r   by  m e a n s  

of   t h e   t h r e a d s   1 9 .  

At  t h e   d i s t a l   end  of   t h e   c y l i n d e r   15  i s   a  n o s e p i e c e  

21  w h i c h   h a s   e x t e r n a l   t h r e a d s   23  f o r   a t t a c h i n g   i t   to   t h e  

l o w e r   c y l i n d e r   15  and  a  s e c o n d   s e t   of   t h r e a d s   25  w h i c h  

may  be  u s e d   f o r   a t t a c h i n g   i t   to   t h e   c a n n u l a   a s s e m b l y   2 7 .  

The  n o s e p i e c e   21  has   a  s m o o t h ,   c y l i n d r i c a l   i n n e r   s u r f a c e  

22  w h i c h   s e r v e s   to   h o l d   t h e   end  of   a  c a r p u l e   35,  l a t e r  

d e s c r i b e d .   The  c a n n u l a   a s s e m b l y   27  i n c l u d e s   a  hub  2 9  

w i t h   i n t e r n a l   t h r e a d s   to   m a t e   w i t h   t h e   t h r e a d s   25.  T h i s  

h o l d s   t h e   d o u b l e   e n d e d   c a n n u l a   p r o p e r   w h i c h   has   s h o r t  

end  31  w h i c h   i s   a d a p t e d   to   e x t e n d   i n t o   t h e   n o s e p i e c e   2 1  

and  a  l o n g e r   e x t e r n a l   end  33  w h i c h   i s   u s e d   f o r   t h e  

a c t u a l   i n j e c t i o n   of   t h e   m e d i c i n e .  

The  d e v i c e   of   t h e   p r e s e n t   i n v e n t i o n   i s   p r i m a r i l y  

a d a p t e d   f o r   u se   w i t h   a  c a r p u l e   35  w h i c h   c o n s i s t s   of   a  

g l a s s   c y l i n d e r   37,  a  f i x e d   end  p o r t i o n   39,  w h i c h   i s  

a d a p t e d   to   be  p e n e t r a t e d   by  t h e   s h o r t   end  31  of   t h e  

c a n n u l a   and  a  m e t a l   s h o u l d e r   41.   At  t h e   o p p o s i t e   end  i s  

a  r e s i l i e n t   p i s t o n - l i k e   member   43  w h i c h   can   be  p u s h e d  

i n t o   t he   c y l i n d e r   37  to   d i s c h a r g e   a  m e d i c a t i o n   c o n t a i n e d  

t h e r e i n .  



The  u p p e r   p o r t i o n   17  of  t h e   c y l i n d e r   9  i s  

g e n e r a l l y   r o u n d   on  t h e   o u t s i d e   w i t h   a  c e n t r a l   p a s s a g e   45  a n d  

w i t h   i n t e r n a l   t h r e a d s   47  n e a r   t h e   b o t t o m   to   m a t e   w i t h   t h r e a d s  

19.  P a r t   17  has   a  s l o t   49  a t   one  s i d e   t h e r e o f   and  a l s o   has   a  

l ug   51  w h i c h   e x t e n d s   o u t w a r d l y   j u s t   a b o v e   t h e   s l o t   and  t h e  

o p e r a t i n g   h a n d l e   53  i s   p i v o t e d   on  t h i s   l u g .   A  s p r i n g   55  

n o r m a l l y   b i a s e s   t h e   h a n d l e   53  o u t w a r d l y .   A  r a t c h e t   57  i s  

p i v o t e d   on  h a n d l e   53  and  t h e   same  s p r i n g   55  b i a s e s   r a t c h e t  

57  i n t o   t h e   g r o o v e   49  as  i s   b e s t   s e e n   in   F i g . 2 .  

A  p i s t o n   r o d   61  e x t e n d s   i n t o   t h e   o p e n i n g   45  a n d  

t h e   p i s t o n   rod   h a s   a  n u m b e r   of  r a t c h e t   t e e t h   63.  I t   w i l l   b e  

n o t e d   t h a t   t h e   r a t c h e t   t e e t h   a r e   s u b s t a n t i a l l y   f l a t   on  o n e  

s i d e   and  s e t   a t   an  a n g l e   on  t h e   o p p o s i t e   s i d e   so  t h a t   t h e  

r a t c h e t   57  can   a c t u a t e   t h e   r o d   e f f e c t i v e l y .   The  t e e t h   may  b e  

s e p a r a t e   p a r a l l e l   t e e t h   or   in   t h e   fo rm  of  a  c o n t i n u o u s  

s p i r a l   t h r e a d   a r o u n d   t h e   r o d .   A  pawl   65  i s   u r g e d   by  s p r i n g  

67  i n t o   c o n t a c t   w i t h   t h e   r a t c h e t   t e e t h .   Now  i t   i s   o b v i o u s  

t h a t   as  t h e   h a n d l e   53  i s   w o r k e d   b a c k   and  f o r t h ,   t h e   p i s t o n  

rod   61  w i l l   a d v a n c e   i n t o   t h e   c y l i n d e r   and  p a w l   65  wi l l   p r e v e n t  

r e t u r n   m o t i o n .   I t   w i l l   p r e s s   d o w n a r d l y   upon   t h e   p l u g   p o r t i o n  

43  of  t h e   c a r p u l e   f o r c i n g   t h e   c o n t e n t s   of  t h e   c a r p u l e   o u t  

t h r o u g h   c a n n u l a   33.  By  p r o p e r l y   s e l e c t i n g   t h e   s i z e   o f  

t h e   r a t c h e t   t e e t h   and  t h e   m o v e m e n t   of  t h e   o p e r a t i n g   a r m  

53,   e a c h   m o v e m e n t   of   t h e   arm  53  w i l l   i n j e c t   a  known  a n d  

m e a s u r e d   q u a n t i t y   of  t h e   l i q u i d   f rom  t h e   c a r p u l e .  

A l t h o u g h   t h e   d e v i c e   of  t h e   p r e s e n t   i n v e n t i o n   i s  

d e s i g n e d   p r i m a r i l y   to   be  u s e d   w i t h   a  c a r p u l e ,   i t   may  b e  



a l s o   u s e d   w i t h   a  b u l k   m e d i c a t i o n ,   as  i s   shown  in  F i g .  

2A,  in   w h i c h   c a s e   i t   w o u l d   o n l y   be  n e c e s s a r y   f o r   t h e  

c a n n u l a   to   e x t e n d   o u t   f rom  t h e   n o s e p i e c e   21  and  o n e  

w o u l d   i n s e r t   a  s m a l l ,   i n e r t ,   c o m p r e s s i b l e   b a l l   24  a b o v e  

t h e   b u l k   l i q u i d   26  to   be  d i s p e n s e d ,   t h e   b a l l   s e r v i n g   a s  

a  p i s t o n   to   s e a l   and  d i s c h a r g e   t h e   c o n t e n t s .  

I t   w i l l   be  n o t e d   t h a t   t h e   p o r t i o n   of   t h e   p i s t o n   r o d  

61  n e a r   t h e   p r o x i m a l   end  i s   u n t h r e a d e d   as  a t   69.  T h e  

r e a s o n   f o r   t h i s   i s   t h a t   t h e   l e n g t h   of  t h e   t h r e a d e d  

p o r t i o n   i s   s e l e c t e d   so  t h a t   i t   w i l l   c o m p l e t e l y   d i s c h a r g e  

t h e   c o n t e n t s   of   t h e   c a r p u l e   b u t   go  no  f a r t h e r .   W i t h  

some  p r i o r   a r t   d e v i c e s   w h i c h   do  n o t   h a v e   t h i s   l i m i t i n g  

s c h e m e ,   i t   was  p o s s i b l e   to   keep   p r e s s i n g   on  t h e   a c t u -  

a t i n g   l e v e r   a f t e r   t h e   c o n t e n t s   had  b e e n   c o m p l e t e l y  

d i s c h a r g e d   f rom  t h e   d e v i c e ,   b r e a k i n g   t h e   c a r p u l e   a n d  

m a k i n g   i t   d i f f i c u l t   to   r e m o v e   t h e   p i e c e s   and  c l e a n .  

F i g .   5  shows   a  r e f i n e m e n t   of   t h e   i n v e n t i o n   w h e r e i n  

a  r e l a t i v e l y   s t i f f   m e t a l   t u b e ,   c u r v e d   a t   an  a p p r o p r i a t e  

a n g l e ,   and  d e s i g n a t e d   71  i s   a t t a c h e d   to   a  t h r e a d e d  

h o l d e r   73  w h i c h   has   i n t e r n a l   t h r e a d s   a d a p t e d   to   m a t e  

w i t h   a  t h i r d   s e t   of   t h r e a d s   75  on  n o s e p i e c e   21.  I t   i s  

f r e q u e n t l y   n e c e s s a r y   to   i n j e c t   a  m e d i c a t i o n   a t   an  a n g l e  

t h r o u g h   t h e   d e v i c e   and  o r d i n a r i l y   n e e d l e s   s u c h   as  33  a r e  

f l e x i b l e   e n o u g h   so  t h a t   t h e y   can   be  t u r n e d .   H o w e v e r ,  

t h e y   have   v e r y   l i t t l e   s t r e n g t h   so  t h a t   one  c a n n o t   e x e r t  

any  s u b s t a n t i a l   p r e s s u r e   on  i n s e r t i n g   t h e   n e e d l e   a t   a n  

a n g l e .   U t i l i z i n g   t h e   s t i f f   t u b e   71,  t h e   c a n n u l a   w i l l  



e x t e n d   t h r o u g h   t h e   t u b e   w i t h   t h e   h e l p   o f   t h e   t u n n e l - l i k e  

p o r t i o n   72,   f o l l o w i n g   t h e   a n g l e   o f   t h e   t u b e ,   and  b e  

r e i n f o r c e d   so  t h a t   a  s u b s t a n t i a l   a m o u n t   o f   f o r c e   can   b e  

p l a c e d   on  t h e   c a n n u l a   e v e n   when  i t   i s   a t   a  r i g h t   a n g l e  

to   t h e   t u b u l a r   m e m b e r .  

The  t u b u l a r   p o r t i o n   22  o f   n o s e p i e c e   21  i s   o f   s u f -  

f i c i e n t   l e n g t h   so  t h a t   when   t h e   d e v i c e   i s   d i s a s s e m b l e d ,  

t h e   e x h a u s t e d   c a r p u l e   w i l l   be  r e t a i n e d   by  t h e   n o s e p i e c e  

f rom  w h i c h   i t   i s   e a s i l y   r e m o v e d .   H o w e v e r ,   s h o u l d   i t  

s t i c k   in   c y l i n d e r   15,   one   can   e a s i l y   ram  i t   o u t .  

Many  d e p a r t u r e s   c a n   be  made  f rom  t h e   e x a c t   s t r u c -  

t u r e   s h o w n   w i t h o u t   d e p a r t i n g   f r o m   t h e   s p i r i t   o f   t h i s  

i n v e n t i o n .   For   e x a m p l e ,   i n s t e a d   of  s e p a r a t e   r a t c h e t  

t e e t h   63  on  t h e   p i s t o n   r o d   61,   t h e   t e e t h   63  may  b e  

p r o v i d e d   by  a  c o n t i n u o u s   t h r e a d   wound  a r o u n d   t h e   r o d   6 1 .  

The  rod   61  can   t h e n   be  r e m o v e d   by  t u r n i n g .  



1.  A  d e n t a l   s y r i n g e   c o m p r i s i n g   i n   c o m b i n a t i o n :  

a.  a  c y l i n d r i c a l   c h a m b e r   f o r   c o n t a i n i n g   a  

m e d i c a t i o n ,  

b.  an  a c t u a t i n g   l e v e r   l y i n g   a d j a c e n t   to   s a i d  

c y l i n d e r   n e a r   t h e   p r o x i m a l   end  t h e r e o f  

and  b e i n g   p i v o t e d   t h e r e t o ,   s a i d   l e v e r  

b e i n g   b i a s e d   o u t w a r d l y   to   a  f i r s t   p o s i -  

t i o n   a t   an  a c u t e   a n g l e   t o   s a i d   c h a m b e r  

and  b e i n g   m o v a b l e   to   a  s e c o n d   p o s i t i o n  

p a r a l l e l   to   s a i d   c h a m b e r ,  

c.  a  p i s t o n   r o d   m o v a b l e   w i t h i n   s a i d   c h a m b e r ,  

s a i d   rod   h a v i n g   a  p l u r a l i t y   of   r a t c h e t  

t e e t h   t h e r e o n ,  

d.  a  r a t c h e t   p i v o t e d   to   s a i d   o p e r a t i n g  

h a n d l e   and  e x t e n d i n g   i n t o   s a i d   c h a m b e r   i n  

o p e r a t i v e   r e l a t i o n s h i p   w i t h   s a i d   r a t c h e t  

t e e t h ,  

e.  a  d e t e n t   b i a s e d   i n t o   s a i d   r a t c h e t   t e e t h  

to   p e r m i t   s a i d   p i s t o n   r o d   to   move  i n t o  

s a i d   c y l i n d e r   and  to   p r e v e n t   r e v e r s e  

m o t i o n ,  

f.   a  c a n n u l a   e x t e n d i n g   f rom  t h e   o p p o s i t e   e n d  

of   s a i d   c y l i n d r i c a l   c h a m b e r   w h e r e b y :  

g.  m o v e m e n t   of   s a i d   o p e r a t i n g   arm  w i l l   c a u s e  

s a i d   p i s t o r   rod  to  move  i n t o   s a i d   c h a m b e r  

and  to  d i s c h a r g e   l i q u i d   f rom  s a i d   c h a m b e r  

o u t   t h r o u g e   s a i d   c a n n u l a .  



2.  The  s y r i n g e   of  c l a i m   1  h a v i n g   a  n o s e p i e c e   a t  

t h e   d i s t a l   e n d ,   s a i d   n o s e p i e c e   b e i n g   a d a p t e d   to  h o l d   a  

d o u b l e   c a n n u l a   w i t h   one   end  e x t e n d i n g   i n t o   t h e   c h a m b e r  

and  t h e   o t h e r   end  e x t e n d i n g   o u t w a r d l y .  

3.  The  s y r i n g e   o f ' c l a i m   1  or   c l a i m   2  w h e r e i n  

s a i d   n o s e p i e c e   i s   a d a p t e d  t o  r e t a i n   a  c a r p u l e   w i t h i n   s a i d  

c h a m b e r .  

4.  The  s y r i n g e   of  any  of   t h e   p r e c e d i n g   c l a i m s  

w h e r e i n   s a i d   c h a m b e r   i s   made  of  two  s e p a r a t e   t u b e   p a r t s .  

5.  The  s y r i n g e   of  any  of  t h e   p r e c e d i n g   c l a i m s  

w h e r e i n   t h e   p r o x i m a l   end  of  s a i d   p i s t o n   r o d   i s   s m o o t h  

and  t h e   d i s t a l   end  o n l y   has   r a t c h e t   t e e t h   w h e r e b y   t h e  

m o v e m e n t   of  s a i d   p i s t o n   rod   i s   l i m i t e d   to   p r e v e n t  a i r   f r o m  

b e i n g   f o r c e d   to  t h e   d i s t a l   end  of  s a i d   c h a m b e r .  

6.  In  an  a n a e s t h e t i c   s y r i n g e   in   a c c o r d a n c e   w i t h  

any  of   t h e   p r e c e d i n g   c l a i m s ,   a  s t i f f   t u b e   e x t e n d i n g  

a r o u n d   s a i d   c a n n u l a   and  t e r m i n a t i n g   s h o r t   of  t h e   e n d ,  

s a i d   t u b e   b e i n g   b e n t   a t   an  a n g l e   to  s a i d   c a n n u l a   w h e r e b y  

s a i d   t u b e   r e i n f o r c e s   s a i d   c a n n u l a .  
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